Introduction
KNiAs0 4 is a micalike layer compound with an interesting ion exchange chemistry [1] [2] [3] and is also an example of a two dimensional antiferromagnet [2, 4] . The structure of the sodium analogue, NaNiAs0 4 , was originally solved by single crystal X-ray methods in the space group R3 [5] . However, it has recently been shown that R3 is almost certainly the true space group [6] . On the basis of powder X-ray diffraction, KNiAs0 4 was thought to be isomorphous with the sodium analogue [7] .
We are currently investigating the chemical and physical properties of KNiAs0 4 and it is therefore essential to establish its crystal structure and space group. These are known to remain the same between 4 K and room temperature [8] . It is also of interest to examine relationships in the structural chemistry of this compound, its sodium analogue and related arsenates, phosphates and vanadates.
Experimental
A pure sample of KNiAs0 4 was prepared by the method of Buckley et al. [2] . About 5 g of this sample were contained in a rectangular vanadium can inside an ILL "orange" cryostat. Data were collected on the High Resolution Powder Diffractometer (HRPD) [9] at the ISIS pulsed neutron source, Rutherford Appleton Laboratory, Chilton, Didcot, UK, between times of flight of 30 ms and 130 ms corresponding to a d-spacing range of 0.6 to 2.6 Ä. A high quality profile was obtained after 12 h at 30 K. These data were analysed using the Rietveld profile * Reprint requests to A. M. Buckley.
Verlag der Zeitschrift für Naturforschung. D-7400 Tübingen 0932 -0776/88/0800 -1053/$ 01.00/0 refinement technique [10] modified for a pulsed neutron source [11] . Data were normalized by fitting a polynomial to the incident background shape. A Dollase-type preferred orientation correction was used [12] , and this was found to be significant in the (001) direction.
Satisfactory refinement was obtained in the R3 space group (Rp = 4.33%, Rwp = 6.14%, yr = 4.68) although strong correlations associated with the noncentrosymmetry of the space group were observed. When the space group was changed to R3 the refinement was significantly improved (Rp = 2.77%, Rwp = 3.52%, x = 2.02); there were 28 variable parameters. Isotropic temperature factors were used. No account of absorption was taken, which may be reflected in small values of the isotropic B-factors.
The observed and calculated profiles are shown in [13, 14] . Open circles are barium ions. The sheets are stacked in an abc sequence and are shifted to one another by (2/3, 1/3, 1/3) giving a layer spacing, d3, of 9.508 Ä. In each sheet Ni0 6 octahedra share edges forming a honeycomb lattice. In the centre of each six-membered ring in the lattice there is an unoccupied oxygen octahedron. This is formed by two arsenic tetrahedra in a staggered configuration above and below the vacancy (Fig. 3) . The remaining oxygen of the As0 4 tetrahedron is direct- Fig. 3 . Crystal structure of KNiAs0 4 viewed along the c-axis. In all these compounds and M ! NiAs0 4 the basic oxide framework is identical, the difference being the variation in interlayer spacing. In the interlayer region of both series of compounds there are two types of hole; one is a pseudotetrahedral hole formed by an axial oxygen from one layer and three basal plane oxygens from the next layer. The other is an extremely elongated octahedral site formed by three basal plane oxygens from each layer. In the latter site six other axial oxygens make up an overall coordination number of twelve. In BaNi 2 (As0 4 ) 2 [13, 14] the Ba 2+ ions occupy all of the 12-coordinate sites in the lattice (Fig. 2b) whereas in KNiAs0 4 and NaNiAs0 4 , the M 1 ions occupy all the pseudo-tetrahedral sites and the 12-coordinate site is vacant.
